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P REFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams for
Phase I investigations. Copies of these guidelines may
be obtained from the Department of the Army, Office of
Chief of Engineers, Washington, D.C. 203114.

The purpose of a Phase I investigation is to identify
expeditiously those dams which may pose hazards to human
life or property. The assessment of the general condi-
tion of the dam is based upon visual observations and
review of available data. Detailed investigations and
analyses involving topographic mapping, bubsurface
investigations, materials testing, and detailed computa-
tional evaluations are beyond the scope of a Phase I
investigation; however, the investigation is intended
to identify the need for such studies which should be
performed by the owner.

In reviewing this report, it should be realized that
the reported condition of the dam is based on observa-
tions of field conditions at the time of inspection
along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior
to inspection, such action, while improving the stabil-
ity and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which
might otherwise be detectable If inspected under the
normal operating environment of the structure.

It is important to note that the condition of the dam
depends on numerous and constantly changing internal and
external factors which are evolutionary in nature. It
would be incorrect to assume that the present condition
of the dam will continue to represent the condition of
the dam at some time in the future. Only through
frequent inspections can unsafe conditions be detected
and only through continued care and maintenance can
these conditions be improved.

Phase I investigations are not intended to provide de-
tailed hydrologic and hydraulic analyses. In accordance
with the established Guidelines, the spillway design
flood is based on the estimated "Probable Maximum Flood"
(PHF) for the region (greatest reasonably possible storm
runoff), or fractions thereof. The spillway design *
flood provides a measure of relative spillway capacity
and serves as an aid in determining the need for more
detailed hydrologic and hydraulic studies, considering
the size of the dam, its general condition, and the
downstream damage potential.



PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS

NAME OF DAM: Star Junction No. 1
STATE LOCATION: Pennsylvania
COUNTY LOCATION: Fayette
STREAM: Unnamed tributary of

Washington Run, a tributary
of the Youghiogheny River.

DATE OF INSPECTION: 7 November 1979
COORDINATES: Lat. 4003'33"

Long. 79"45'28"

ASSSSMENT

Dam:\3Star Junction No. 1 dam consists of an earthfill
embankment and masonry spillway on the right abutment.
The dam has a crest length of 545 feet, a maximum height
of 35 feet and a storage volume of 149.3 acre-feet at
the spillway crest level. The dam is classified by
Corps of Engineers guidelines to be a Asmall"*size,

/7high*hazar d structure.

Evaluation: Based on the visual observations and the
data available, the dam is categorized as being in an

-hunsafe, non-emergency* condition.,

Owner: The dam and reservoir are owned by Mr. William
McCormick of Bentleyville, Pennsylvania.

Embankment: The visual inspection and a review of the
available data indicate the embankment to be in poor
condition. The inspection revealed the existance of
seepage, slope non-uniformities, crest sag, and embank-
ment toe and adjacent downstream soft conditions which
may have reduced the structural integrity of the embank-
ment to an unacceptable level.

Outlet Works: The reported outlet works facilities
could not be inspected and no indication was found of
upstream flow controls.

Spillway: The visual inspection revealed that the
masonry spillway on the right abutment has deteriorated
to the extent that its structural integrity during
extended, large discharge conditions, is questionable._
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SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
Star Junction No. 1 Dam

Reservoir/Spillway Capacity: Hydrologic/hydraulic
computations performed in accordance with criteria
established by the Baltimore District, U. S. Army Corps
of Engineers, for Phase I inspections indicated that the
spillway will pass only 0.18 PMF without overtopping the
dam. For a "small" size, "high" hazard structure the
Corps recommends a Spillway Design Flood (SDF) of 0.5 to
1 PMF. Because of downstream conditions, the SDF for
Star Junction No. 1 dam is the PMF. A dam breach
analysis indicated that if an assumed dam failure would
occur, downstream flooding would be significantly
increased. Consequently, the spillway is rated "seriously
inadequate".

RECOMMENDATIONS

1. Additional Investigations. It is recommended
that the owner immediately retain the services of a
registered professional engineer knowledgeable and
experienced in the design and constructioff-of earth dams
and masonry spillways to provide a detailed engineering
investigation of Star Junction No. 1 dam. This investi-
gation should include but not be limited to the following:

(a) Detailed investigation of the seepage and
wet conditions and structural stability of the embankment.

(b) Detailed evaluation of spillway capacity
and stability and development of recommendations
for remedial action to make the spillway capacity
adequate.

(c) Investigation of the outlet works
with specific recommendations on making them operable
and including provisions for upstream flow controls.

2. Emergency Operation and Warning Plan. Con-
current with the additional investigations recommended
above, the owner should develop an Emergency Operation
and Warning Plan including:

(a) Guidelines for evaluating inflow during
periods of heavy precipitation or runoff.



SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
Star Junction No. 1 Dam

(b) Procedures for around the clock surveil-
lance during periods of heavy precipitation or runoff.

(c) Procedures for rapid drawdown of the
reservoir under emergency conditions.

* (d) Procedures for notifying downstream
residents and public officials, in case evacuation of
downstream areas is necessary.

3. Remedial Work. The Phase I Inspection of Star
Junction No. 1 dam also disclosed several deficiencies
of lower priorty which should be corrected- immediately.b(a) Closely mow the embankment slopes, crest,
groins, abutments and immediate downstream areas.
Remove the cuttings from the site.

(b) Locate and backfill completely, all
animal burrows on the embankment, groins and adjacent
abutment areas.

Cc) Replace lost riprap along the upstream
slope of the embankment.

on the(d) Fill wheel ruts and minor erosion gullies
onteembankment and adjacent areas.

Ce) Develop and implement formal maintenance
and inspection procedures.

Vehicles should not be permitted on the crest of the
embankment until the additional investigations have
shown that crest traffic is acceptable. Also, the
embankment crest should not be raised at least until
completion of the additional investigations.
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SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
Star Junction No. 1 Dam

4. Orderly Breaching: In lieu of performing the
above recommendations, the owner should engage the
services of a professional engineer, knowledgeable in
dam design and performance, to prepare specifications
for breaching the structure, to make it incapable of
impounding water. The structure should then be breached
under the direction of the professional engineer and in
accordance with applicable state and local regulations.

E4

Qamls P. Hannan I Date
10 ro ect Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

STAR JUNCTION NO. 1 DAM
NATIONAL I. D. NO. PA 00198

PennDER NO. 26-30

SECTION 1
PROJECT INFORMATION

1.1 GENERAL

a. Authority: The Phase I investigation was
performed pursuant to authority granted by Public Law
92-367 (National Dam Inspection Act) to the Secretary
of the Army through the Corps of Engineers, to conduct
inspections of dams throughout the United States.

b. Purpose: The purpose of the investigation is
to determine whether or not the dam constitutes a hazard
to human life or property.

1.2 DESCRIPTION OF PROJECT

a. Dam and Appurtenances: The dam consists of an
earth embankment and a masonry spillway located on the
right abutment.

(1) Embankment: The embankment is constructed
of earth founded on clay and is 475 feet long (excluding
spillway), a maximum 35 feet high, and has a crest width
that varies from 12 to 20 feet. The upstream slope is
2H:1V and the downstream slope is 2.5H:1V except near
the lower left end of the embankment.

(2) Outlet Works: Available design and con-
struction information indicates that two 8 inch cast
iron water supply pipes were constructed through the
embankment.

(3) Spillway: The principal spillway consists
of a masonry weir wall located between the right abutment
and the right end of the embankment. The weir wall lies
between a training wall on the left and a wingwall on
the right, has a trapezoidal cross-section with a base
24.5 feet long. The overflow crest is four feet wide
and lies at Elev. 1046.5 (MSL). Normal base flows and
flood flows are discharged through this spillway.

(4) Flood Plain Development: At least
thirteen inhabited dwellings lie on the flood plain in
the first 2000 feet below the dam. In the first two



miles below the dam, the flood plain contains State
Route 51, a major north-south highway, the village of'
Star Junction and the Borough of Perryopolis.

(5) Reservoir: Star Junction No. 1 dam
impounds a reservoir with a normal length of 1150 feet
and normal surface area of 11.9 acres. When the pool is
at the crest of the dam, the reservoir length is 1200
feet and the surface area is 13 acres.

(6) Upstream Dam: Star Junction No. 2 dam
lies immediately upstream of Star Junction No. 1 dam
such that the lower toe of the No. 2 dam embankment is
submerged by the normal pool of No. 1 dam. No. 2 dam
principal spillway discharges directly to the No. 1 dam
reservoir.

0.5b. Location: Star Junction No. 1 dam is located
0.5mile east of Star Junction, Perry Township, Fayette

County, Pennsylvania. The dam is situated on an unnamed
tributary of Washington Run, which flows into the
Youghiogheny River near Layton, Pennsylvania.

c. Size Classification: This dam has a storage
capacity of 189 acre-feet at the embankment crest and a
maximum toe to crest height of 35 feet. Based on this
data, the dam is classified as a "small" size structure.

d. Hazard Classification: Star Junction No. 1
dam is classified as a "high" hazard dam. In the event
of a dam failure, numerous inhabited dwellings and
considerable commercial development on the floodplain
below the dam would be subjected to substantial damage
and loss of life could result.

e. Ownership: Star Junction No. 1 dam is owned
by Mr. William McCormick. Correspondence can be addressed
to Mr. William McCormick, Box 998, Bentleyville, Pennsyl-
vania 15314 (412-239-41433).

f. Purpose of Dam: Star Junction No. 1 dam
served to impound water for domestic use in Star Junction
until July 1979; its current use is unknown. It was
originally constructed to supply water for industrial
use by the Washington Coal and Coke Company.



g. Design and Construction History: Star Junction
No. 1 dam was constructed by E. J. Taylor of the Washington
Coal and Coke Company in 1892. Between 1901 and 1936
several modifications were made to the structure.

(1) The height of the embankment was increased
in 1901, 1902, 1903, and 190)4 for a total of 11.14 feet.

(2) In 1917, a concrete wall was constructed
against the downstream face of the spillway's weir wall
to provide reinforcement. The repairs were made because
of a blow out at the weir wall's foundation.

(3) In 1920, a portion of the upstream slopeI
was strengthened and re-shaped by placing fill material
and stone on the slope and an 8.5 foot high concrete cutoff
wall was constructed along the entire length of the
upstream slope to a depth of four feet into the existing
embankment slope. The top of the wall was 18 feet
below the crest of the dam. The wall was constructed to
control seepage on the downstream slope that had caused
a 200 foot long landslide in December 1919. Fill was
added to the downstream slope for stabilization and theI
old spillway weir was removed and replaced witha
concrete wall of the same height.

(4) In 1936, the owner was instructed to
raise the crest to design elevation when it was observed
to be low on the left side of the embankment.

1.3 PERTINENT DATA

a. Drainage Area: 1.18 sq. miles

b. Discharge at Dam Facility:

Maximum Known Spillway Flood
June 4I, 1941 620 cfs*

Spillway Capacity at
Top of Dam 5J41 cfs

C. Elevation: (Feet above MSL).

Current Top of Dam (low point) 10149.8
Normal Pool 10146.5
Spillway Overflow Crest 10)46.5
Maximum Tailwater Unknown
Inlet Invert of Water Supply
Pipelines Unknown
Streambed at Toe of Dam Not applicable
Base of Embankment 1015.0*

-3-



Outlet Invert of

Water Supply Pipelines Unknown

d. Reservoir Length:

Length of Maximum Pool 1200 feet
Length of Normal Pool 1150 feet.

e. Reservoir Storage:

Current Top of Dam 189 acre-feet
Spillway Crest 149.3 acre-feet*
Normal Pool 149.3 acre-feet*

f. Reservoir Surface:

Current Top of Dam 13 acres
Spillway Crest 11.9 acres*

g. Embankment:

Type Earth
Length 475 feet
Height 35 feet

Slopes:
Downstream 2.5H:lv
Upstream 2H:1V*

Minimum Crest Width 12 feet

h. Outlet Works: (Two reported)

Type 8 in. cast iron pipe*
Inlet Unknown
Conduit Length Unknown
Gate Valves Downstream
Anti-Seep Collars Unknown

i. Principal (Ungated) Spillway:
(Regulating and Emergency Outlet)

Type Masonry and Concrete weir wall with
training wall (embankment side) and
wing wall (abutment side)

Cross Section Trapezoidal
Weir Crest Length 24.5 feet
Weir Crest Elevation 1046.5 feet*
Total Length including 68 feet
Abutment Wing Wall

Gate or Control None

'Taken from available engineering data in PennDER files.

-4-



SECTION 2
ENGINEERING DATA

2.1 DESIGN

The files of the Commonwealth of Pennsylvania, Department
of Environmental Resources (PennDER) were reviewed but
no engineering data related to the original design of
the embankment and spillway were found. The owner
could provide no data on this dam.

2.2 CONSTRUCTION

* No information was found related to the original construc-
tion of this dam.

2.3 MODIFICATION/REPAIR

PennDER files indicated that several modifications were
made to the structure during its 88 year history. These
modifications included raising the height of the structure
in 1901, 1902, 1903 and 190~4 (a total of 11.4~ feet). In
1917, modifications were made to the spillway which
included repair of the weir wall. In 1920, major
repairs were undertaken to correct a slide failure
on the downstream slope. These repairs included flatten-
ing the downstream slope, installation of a concrete
cutoff wall, paving the upper portion of the upstream
slope with riprap, and replacement of the weir wall in
the spillway. Repairs performed in 1936 consisted of
raising the height of the dam to the height of the
spillway training wall because the crest of the dam was
found to be about six inches low.

In recent times, fill may have been placed on the
embankment crest and stone replaced in the spillway
training wall. Concrete block steps have also been
added to weir's overflow crest, reducing its discharge
capacity.

2.4l OPERATION

The dam was designed to operate without a dam tender,
and no operational data is available. The water supply
facility, when operating, required periodic attention
for both operation and maintenance. No records of such
operation and maintenance were available.

-5-



2.5 EVALUATION

a. Availability: Engineering data was provided
by PennDER, Bureau of Dams and Waterways Management.

b. Adequacy: The available engineering informa-
tion, though greatly limited, was supplemented by field
inspections and supporting engineering analyses and is
considered adequate for the purpose of this Phase
I inspection report.

c. Validity: Based on the review of the available
information, there appears to be no reason to question

t the validity of the limited engineering data.



SECTION 3
* VISUAL INSPECTION

3.1 FINDINGS

a. General: The initial visual observations
of' Star Junction No. 1 dam and reservoir were perf'ormed
on 7 November 1979, and consisted of':

(1) Visual observations of' the embankment
crest and slopes, groins, and abutments;

(2) Visual observations of' the spillway
including weir wall, wingwall, training wall and
dike, and approach and discharge channels.

(3) Visual observations of' the embankment's
downstream toe area including drainage swales, abandoned
structures, springs, and wet areas.

(4i) Visual observations of' downstream condi-
- -tions and evaluation of' the downstream hazard potential.

(5) Visual observations of' the reservoir
shoreline, inlet stream channels and watershed.

(6) Transit stadia survey of' relative eleva-
tions along the embankment crest centerline and spillway.

The visual observations were made during periods when
the reservoir and tailwater were at normal operating
levels.

Supplemental observations were perf'ormed on 1 February

1980 to:I
* (7) Review locations of' water supply facility

gate valves.

stream (8) Examine spillway discharge channel down-

(9) Obtain additional photographs f'or report
presentation.

The visual observations checklist, f'ield plan, pro-
f'ile and section, containing the observations and
comments of' the f'ield inspection team are contained in
Appendix A.

-7-



Specific observations are illustrated on photographs in
* Appendix C. Detailed findings of the visual inspection

are presented in the following sections.

b. Embankment:

(1) Crest and Upstream Slope: On the date of
inspection, the embankment crest had considerable barren
earth and there were indications that an earth cap had
been placed recently (within the past few years). Wheel
ruts with standing water were observed on the left
central position of the crest and a few small cracks
(probably from drying) were noted. Also, a minor ten-

A sion crack was seen in the bare earth material along
the upstream slope near the spillway training wall.
The upstream slope was generally covered with grass and

4 small weeds although barren spots were observed. A
trace of riprap was also noted.

The embankment crest appeared to slope gradually toward
the left abutment. This observation was confirmed by

* the stadia survey, which showed a low spot near the left
end of the embankment about 0.5 feet lower than the top
of the spillway training wall and about one foot lower
than the crest's high point near the spillway training

* wall.

The crest's horizontal alignment was generally straight
through the central portion of the embankment, but
curved slightly toward the upstream at each end of the
embankment.

(2) Downstream Slope: The embankment's
downstream slope was entirely covered with a very dense
growth of weeds and brush making a general observation
impossible. Several brush piles containing recent tree
cutting debris were located on the slopes, further
hindering the inspection. Consequently, six inspection
paths were hand cleared down the slope at 50 foot
intervals along the crest to obtain intermittent slope
condition information. The slope was found to be rea-
sonably uniform over the right half of the embankment.
The soil covering was generally firm (as indicated by
finger penetration) though it softened toward the toe.
No wet or seeping conditions were observed anywhere on
the slope. Two animal burrows were observed approxi-
mately at the location shown on the Field Plan. Diggings
from the burrows created small bulges on the slope at
this location.



On the left portion of the embankment, a terrace was
observed containing a foot path that ran from the toe to
the crest. The lower portion of the slope was somewhat
softer here than on the right, although no seeps or
marshy conditions were noted. The slope appeared to
be flatter below the path than above.

No sloughing, erosion, or sinkholes were observed along
the inspection paths.

c. Groins: No erosion or seeping water was
observed in oralong either groin (junction of embankment
and abutment). However, seeping water was noted beneath
the spillway training dike retaining wall for a distance
of 18 feet below the weir wall.

The earthen dike behind the retaining wall was brush
and tree covered and had begun to erode at locations
where the wall was collapsing. Otherwise, there was
no observed indication of seepage or instability on the
embankment side of the dike.

d. Abutments:

(1) Left: The left abutment is the orig-
inal valley wall (hillside) and was heavily tree and
brush covered at the time of the inspection. There were
no observed indications of seepage or instability on the
abutment but springs were observed at the toe of the
slope. These are discussed in paragraph 3.lh(1) below.

A significant erosional cavity was observed in the
hillside about 100 feet downstream of the embankment
crest. A nine-inch (inside) diameter cast iron pipe was
protruding from the side of the cavity. The pipe was
discharging a small amount (trickle) of water into the
cavity.

F An access road traverses the left abutment from the
embankment crest to a point on the valley floor approxi-
mately 400 feet downstream of the dam.

(2) Riht The right abutment comprised the
right spillway bank and consisted of natural groun d
which was wooded and brush covered. There were no
observed indications of abutment distress outside of
normal creek bank erosion.



e. Outlet Works: Four gate valve pits were
observed at the locations shown on the Field Plan in
Appendix A. The three visible valves were not activated.
Several water supply pipe lines were observed inside and
adjacent to the outside of the ruined concrete block
structure. No pipe leakage was observed.

f. Principal (Ungated) Spillway:

(1) General Configuration: The principal
spillway for Star Junction No. 1 dam is an ungated, free
overfall weir structure with an embankment side training
wall and a wingwall on the abutment side. The spillway
is located on the right abutment of the dam. The
discharge channel is contained by the natural ground
abutment on the right and an earthen training dike and
masonry retaining wall on the left.

(2) Approach Channel: The approach channel
was unobstructed and of sufficient size to permit
unrestricted flow over the weir crest.

(3) Weir: A masonry and concrete weir wall
controls the reservoir pool level and provides for
normal and storm outflows. It consists of a concrete
slab apparently constructed on bedrock, upon which a
masonry wall has been constructed. The wall and appurte-
nant wingwall extend into the right abutment 68 feet.
On the left, the weir wall connects to a masonry
training wall. A concrete cap and concrete block steps
have been added to the weir wall. The slab, walls and
cap were in generally poor condition from severe scaling,
cracking, spalling, and disintegration. Leaks through
and beneath the walls were observed.

(4) Discharge Channel: The discharge channel
below the weir wall was generally straight for about 150
feet, but had a very uneven, natural rock bottom. The
channel was partially clogged by small trees and debris
particularly on the right where the channel side slope
is cut into original ground. The approximate slope of
the channel bottom in this initial reach was 0.053
feet/foot (5.3%). Below, the channel dropped more
steeply and turned sharply to the left before rejoining
the original creek channel near the center of the
floodplain below the dam.

-10-



The left side of the discharge channel consisted of the
masonry retaining wall that protects the earthen training
dike from erosion. The wall has some undercutting and
was observed to have many open joints. The wall has
collapsed at a point near its downstream end and erosion

K of the training dike has occurred.

g. Instrumentation: No instrumentation was
observed during the inspection.

h. Downstream Conditions:

(1) Toe Area: The valley bottom in the area
immediately below the toe of the embankment was gener-
ally wet; standing and flowing water were observed at
several locations. In particular, three springs were
noted at approximately the locations shown on the Field
Plan in Appendix A. The up-valley spring, denoted A,
was discharging an estimated 5 gallons per minute while
the down-valley springs, denoted B and C, were discharg-
ing an estimated 1 gpm and 2 gpm, respectively. The
total estimated seepage in the toe drainage channel at
its confluence with the creek was 12 to 15 gpm. The
flow was clear, and did not appear to be carrying

* sediments or soil fines. No sinkholes were observed and
no unusual sediment deposits were visible.

The area surrounding the springs was observed to be
generally soft and wet.

On the right side of the embankment, a drainage swale
parallel to the embankment toe, was discharging water
although no particular source of seepage or runoff was
evident. A small pond, about 1 foot deep was observed
in the swale just downstream of the water storage tank. A
copcrete block lined pit just to the left of the block building
ruins was water filled to the ground line but was not discharging

any flow.

(2) Downstream Channel: At least thirteen
inhabited dwellings lie on the flood plain in the first
2000 feet below Star Junction No. 1 dam. At about 3000
feet below the dam, the creek joins Washington Run and
parallels Pennsylvania State Route 51, a major north-
south highway. About 1.6 miles downstream, Washington
Run turns 900 to the east, and passes through the
Borough of Perryopolis.

-11-



i. Reservoir.

(1) Shoreline: The reservoir shoreline was
moderately to densely tree covered and was observed to
range from moderately steep on the left to flat on the
right. Minor bank erosion had occurred on the left.

(2) Inlet Streams. Two principal streams
enter the upper end of the reservoir. One is a natural
drainage course which enters from the northeast through
a narrow but flat bottomed valley. The stream channel
is winding, and is brush and tree lined. At the reser-
voir, deltaic development has occurred in the past but
has stabilized and is now brush and tree covered.

The second stream entering the reservoir is the discharge
channel from the principal (ungated) spillway of Star
Junction No. 2 dam. The channel is about 25 feet wide
and is badly deteriorated and overgrown with trees and
brush.

(3) Upstream Structures: Star Junction No. 2
0 dam lies immediately upstream of Star Junction No. 1

dam, such that the toe of No. 2 dam is inundated by the
No. 1 dam's normal pool. Star Junction No. 2 dam was
estimated to be 30 feet high, 340 feet wide (cross-

* valley) and had a crest width of 14 feet. Star Junction
No. 2 reservoir is 700 feet long at normal pool level.

(14) Watershed Conditions: The watershed
* contributing to Star Junction No. 1 dam was observed to

be relatively steep, consisting primarily of pasture and
K woodland. No active or abandoned mining facilities or

major construction sites were observed in the watershed.

3.2 EVALUATION

a. Embankment. The general, overall condition of
the embankment is assessed to be poor, based on limited
field observations.

Dense brush and weeds made it impossible to perform a
close observation of all portions of the downstream
slope. However, no scarps or local bulges (excepting
animal diggings) were observed.

Of some concern was the change in slope of the embank-
menit's left toe area below the path. Flattening of the
sleineay bhe ane indicatiogn of lon-eifrm ovemen
slctope nea the toe resulatin in alon-unifrm cross-n
(creep) of the embankment.
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Although no scarps or cracks were observed in the slope,
a careful examination was not possible because of the
dense vegetal cover and brush piles.

b. Downstream Toe Area. The springs near the
left abutment and the generally marshy and wet condi-
tions of the entire downstream area suggest a possible,
significant foundation seepage condition. It is note-
worthy that the large marsh area between the block
building ruins and the left abutment contains major
springs and lies immediately downstream of the possible
embankment distress area.

c. Outlet Works. Visual observations were
insufficient to determine the condition of the outlet
works facilities. No mechanism or device for upstream
flow control was observed.

d. Principal Spillway. The condition of the
W. principal spillway was assessed to be poor based on

visual observations. Of particular concern were the
deteriorated state of the weir wall and the ques-
tionable structural capacity of the retaining wall
during extended, large spillway flow conditions.



SECTION 14
OPERATIONAL FEATURES

4.1 PROCEDURE

The reservoir pool level is normally maintained by the
uncontrolled weir wall of the principal spillway.
Normal operation does not require a dam tender. The
only operational features of the dam are the two reported
8 inch cast iron water supply pipes. Use of these
pipelines has been discontinued, and the water supply
control building at the toe of the embankment has been
destroyed by vandals.

4.2 MAINTENANCE OF DAM

I' No planned maintenance schedule is on record. Observa-
K tions indicate that maintenance procedures are poor.

4.3 MAINTENANCE OF OPERATING FACILITIES

The operating facilities are not maintained.

14.14 WARNING SYSTEM

£ There is no known warning system or formal emergency
procedure to alert and evacuate downstream residents
upon threat of a dam failure.

4.5 EVALUATION

Maintenance of the dam and operating facilities is
assessed to be poor. The recommendations presented in
Section 7 should be implemented as part of a general
maintenance and surveillance program at the dam.
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SECTION 5
HYDROLOGY AND HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data. The Star Junction No. 1 dam has
a watershed of 755 acres which is vegetated primarily
by pasture and woodland. The watershed is about one and
one half miles long, one half mile wide and has a
maximum elevation of 1,1400 feet above Mean Sea Level
(MSL). The upper 65 percent of the No. 1 dam's watershed
is the watershed of Star Junction No. 2 dam. At normal
pool, the dam impounds a reservoir with a surface area
of 11.9 acres and a storage volume of 149.3 acre-feet.
Normal pool level is maintained at Elev. 1046.5 by the
spillway weir wall.

Design spillway capacity and embankment freeboard were
made sufficient to accomodate 400 cubic feet per second
per square mile which was considered sufficient for this
structure and watershed at the time of design. Star
Junction No. 1 dam spillway capacity for the observed
cross section and existing freeboard conditions was com-
puted to be 541 cfs. No additional hydrologic calcula-

r tions were found relating reservoir/spillway performance
to the Probable Maximum Flood or fractions thereof.

b. ExeineData: Continuous records of reser-
voir level or rainfai1 amounts are not kept. There is
no record or report of the embankment ever being over-
topped. However, there was a recorded depth of water of
3.1 feet above the crest of the weir during the storm of
)4 June 1941. According to the report, that stage
corresponded to a spillway discharge of 620 cfs.

c. Visual Observations: On the date of the field
reconnaissance, deterioration of the retaining wall as
well as the weir wall was observed. Spillway discharge
was restricted by concrete block steps built on the

overflow crest section.
d. Overtopping Potential: Overtopping potential

was investigated through the development of the Probable
Maximum Flood (PMF) for the watershed and the subsequent
routing of the PMF and fractions of the PMF through the
reservoir and spillway. The Corps of Engineers guide-
lines recommend 0.5 to 1 times the PMF for "small" size,
"high" hazard dams. Based on the observed existing
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downstream conditions, Star Junction No. 1 dam has a
Spillway Design Flood (SDF) of one PMF.

Hydrometeorological Report No. 33 indicates the adjusted
24 hour Probable Maximum Precipitation (PMP) for the
subject site is 19.4 inches. No calculations are avail-
able to indicate whether the reservoir and spillway are
sized to pass a flood corresponding to 19.4 inches of
rainfall in 24 hours. Consequently, an evaluation of
the reservoir/spillway system was performed to determine
whether the spillway capacity is adequate under current
Corps of Engineers guidelines.

The Corps of Engineers, Baltimore District, has directed
that the HEC-1 Dam Safety Version computer program be
utilized. The program was prepared by the Hydrologic
Engineering Center (HEC), U.S. Army Corps of Engineers,
Davis, California. The major methodologies and key
input data for this program are discussed briefly in
Appendix D.

The peak inflow to Star Junction No. 1 dam for the SDF
was determined by HEC-1 to be 3508 cfs. This value
results from the summation of PMF hydrographs for Star
Junction No. 2 dam's spillway and embankment crest and
the uncontrolled watershed of No. 1 dam.

According to the HEC-1 analysis, at 0.50 PMF, Star

Junction No. 1 dam is overtopped by 1.15 feet of water
for 5 hours and 45 minutes.

e. Spillway Adequacy: The capacity of the com-
bined reservoir and spillway system was determined to be
0.18 PMF according to the HEC-1 analysis. An initial
pool elevation of 1046.5 was assumed prior to commence-
ment of the storm.

According to the Corps of Engineers guidelines for a dam
of this size and hazard classification, when a spillway
passes less than 50% of the PMF and the dam is judged by
the evaluating engineer to fail by overtopping, a breach
analysis must be performed in order to determine if the
dam's spillway is "seriously inadequate".

For the dam breach analysis, it was assumed that
failure would begin when the water level in the reservoir
reached elevation 1050.8 which corresponds to a depth of
1 foot above the embankment crest's observed minimum
elevation.
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To achieve the assumed overtopping failure condition,
a 0.4t5 PMF was routed through the reservoir/spillway
system. In this analysis, Star Junction No. 2 dam
upstream was not overtopped. Results of the dam breach
analysis indicated that downstream flooding would be
significantly increased and there would be a significant
increase in the risk of loss of life by the assumed
failure of No. 1 dam. The stream level in the village
of Star Junction would rise 7.8 feet with an increase in
flow of 285 percent. On the outskirts of Perryopolis,
1.8 miles downstream, the stage would rise 3.4 feet with
an increase in flow of 176 percent.

Therefore, in accordance with Corps of Engineers guide-
lines, the spillway is rated as "seriously inadequate."

-17-



SECTION 6
STRUCTURAL STABILITY

6.1 AVAILABLE INFORMATION

a. Design and Construction Data. All available
design documentation, calculations and other data
received from PennDER were reviewed. This data is
discussed in Section 2 and a listing is included in
Appendix B. Selected items are presented in Appendix E.

b. Operating Records. There are no written
operating records or procedures for this dam.

6.2 EVALUATION

a. Desgn Docuent~s. The design documentation
was, by isfconsidered inadequate to evaluate the
structure. There were no structural calculations
associated with the stability of the embankment or of
the appurtenant structures.

b. Visual Observations.

s (1) Embankment: The field inspection dis-
closed a possible, potentially serious structural
deficiency of the embankment, near the left abutment.
The non-uniform embankment slope in this area may be the
result of gradual, long-term movement of the embankment
and/or foundation soils. The downstream toe area below
the non-uniformity was observed to be very wet and soft.
Also, the embankment crest profile showed a sag in this
area. Considerable additional information is necessary
to make an assessment of the structural stability of the
embankment.

(2) Principal Spillway: The principal
spillway weir wall and training dike retaining wall were
observed to be undercut and leaking. Based on the field
observations, both facilities are assessed to have
questionable structural integrity.

c. Performance: PennDER correspondence files
contain inspection reports by State personnel that cited
low or uneven embankment crest conditions on 16 September
1920, 2J4 March 1922, 18 April 1923, and 28 January 1936.
The exact locations on the embankment of these conditions
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were not indicated in the reports but were generally
described as left of the abutment of the spillway. In
all cases, repairs were reportedly made by the owner.

Also, a massive slide on the embankment's downstream
slope occurred on 12 December 1919. The scarp was
reported to be 200 feet wide and approached to within
7.5 feet of the crest. The cause of the slide was
thought to be a saturated layer or layers of earth fill
material about mid-height in the embankment. The
location of the saturated zone was at about the eleva-
tion of the base of the additional earth fill placed in
1901-1904 to raise the dam. Remedial construction,
including an upstream cutoff wall and downstream buttress,
was accomplished in 1920.

d. Seismic Stability: According to the Seismic
Risk Map of the United States, Star Junction No. 1 dam
is located in Zone 1 where damage due to earthquakes
would most likely be minor.

A dam located in Seismic Zone 1 may be assumed to
present no hazard from an earthquake provided static
stability conditions are satisfactory and conventional
safety margins exist. Since there is concern regarding
the static stability of the embankment, the seismic
stability is questionable and should be assessed as part
of the investigations recommended in Section 7.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS

7. 1 ASSESSMENT

a. Evaluation.

(1) Embankment: Star Junction No. 1 dam's
embankment is assessed to be in poor condition. This is
based on visual observations of slope non-uniformities,
crest sag, embankment toe and downstream area soft condi-
tions, downstream springs, and state inspection reports.

The inability to closely inspect the downstream slope,
groins, abutments and toe area due to dense brush,
weeds, trees and debris is considered to be a deficiency.
Animal burrows observed on the embankment slope are
considered to be a deficiency.

The upstream slope erosion protection (riprap) was
observed to be in poor condition.

The wheel rutting and ponded water on the embankment
crest is considered to be a deficiency.

4 (2) Outlet Works: The condition of the two
reported eight inch cast iron water supply pipelines
could not be determined. Several downstream controls
were observed but their exact functions were not
ascertained. They were not activated to determine
operability. No controls or mechanisms were observed
to permit upstream flow control.

(3) Principal Spillway: The principal
spillway is assessed to be in poor condition. This is
based on visual observations of the weir wall and
training dike retaining wall. Both structures are badly
deteriorated and safe performance is questionable in the
event of long-term, high discharge conditions.

(4) Flood Discharge Capacity: The principal
spillway flow discharge capacity is assessed to be
"seriously inadequate." This is based on hydrologic/
hydraulic computations using the HEC-1 Dam Safety
Version computer program, that indicated the existing
reservoir/spillway system is capable of passing 0. 18 PMF
and that failure of the structure would significantly
increase downstream flood conditions.
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(5) Downstream Conditions: Based on the
results of the visual observatios and the hydrologic!
hydraulic computations, the lack of' an emergency warning
and operation plan is considered to be a deficiency.

b. Adequacy of' Information. The available infor-
mation and the observations made during field inspections
of' the dam are considered sufficient for purposes of' the
Phase I inspection report.

c. Urgency. The inspection indicated the exist-
ence of several features or deficiencies which may have
reduced structural stability of the embankment and
spillway to near unacceptable levels. The extent to
which deterioration may have progressed and to which
they may have weakened the facilities cannot be deter-
mined from a Phase I inspection.

d. Necessity for Additional Data/Evaluation.
Additional engineering information is required to
adequately evaluate the structural stability of' the
embankment and spillway.

7.2 RECOMMENDATIONS

a. Additional Investigations. It is recommended
that the owner immediately retain the services of a
registered professional engineer knowledgeable and
experienced in the design and construction of earth dams
and masonry spillways to provide a detailed engineering
investigation of' Star Junction No. 1 dam. This investi-
gation should include but not be limited to the following:

(1) Detailed investigation of the seepage and
wet conditions and structural stability of the embankment.

(2) Detailed evaluation of spillway capacity
and stability and development of recommendations

* for remedial action to make the spillway capacity
adequate.

(3) Investigation of the outlet works
with specific recommendations on making them operable
and including provisions for upstream flow controls.

b. Emergency Operation and Warning Plan. Con-
current with the additional investigations recommended
above, the owner should develop an Emergency Operation
and Warning Plan including:
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periods (1) Guidelines for evaluating inflow during
perodsofheavy precipitation or runoff.

(2) Procedures for around the clock surveil-
lance during periods of heavy precipitation or runoff.

(3) Procedures for rapid drawdown of the
reservoir under emergency conditions.

(4) Procedures for notifying downstream
residents and public officials, in case evacuation of
downstream areas 1.4 necessary.

c. Remedial Work. The Phase I Inspection of Star
Junction No. 1 dam also disclosed several deficiencies
of lower priority which should be corrected immediately.

* (1) Closely mow the embankment slopes, crest,
groins, abutments and immediate downstream areas. Remove
the cuttings from the site.

(2) Locate and backfill completely, all
animal burrows on the embankment, groins and adjacent
abutment areas.

0 (3) Replace lost riprap along the upstream
slope of the embankment.

(4I) Fill wheel ruts and minor erosion gullies
on the embankment and adjacent areas.

(5) Develop and implement formal maintenance
and inspection procedures.

Vehicles should not be permitted on the crest of the
embankment until the recommended additional investiga-
tions have shown that crest traffic is acceptable.
Also, the embankment crest should not be raised at least
until completion of the additional investigations.

d. Orderly Breaching: In lieu of performing the
above recommendations, the owner should engage the
services of a professional engineer, knowledgeable in
dam design and performance, to prepare specifications
for breaching the structure, to make it incapable of
Impounding water. The structure should then be breached
under the direction of the professional engineer and in
accordance with applicable state and local regulations.
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STAR JUNCTION No. I DAM

4i

PHOTO I. VIEW OF EMBANKMENT CREST

PHOTO 2. DETERIORATION OF RIGHT EMBANKMENT CREST NEAR

SPILLWAY TRAINING WALL
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STAR JUNCTION No.I DAM

PHOTO 3. OVERVIEW OF SPILLWAY APPROACH CHANNEL

PHOTO 4. CLOSE-UP OF WEIR AND
RETAINING WALL
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STAR JUNCTION No.1 DAM

I.I

PHOTO 5. SPILLWAY RETAINING WALL AND DISCHARGE CHANNEL

1*1

PHOTO 6. OVERVIEW OF SPILLWAY WEIR FROM DISCHARGE
CHANNEL.
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STAR JUNCTION No. I DAM

PHOTO 7 OVERVIEW OF DOWNSTREAM EMBANKMENT SLOPE

PHOTO 8. VIEW OF CHLORINATION HOUSE AND WATER STORAGE
TANK
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STAR JUNCTION No.I DAM

I0

PHOTO 9, FLOODED GATE VALVE CONTROL CHAMBER,
NORTHWEST SIDE OF CHLORINATION HOUSE

PHOTO 10, FLOODED GATE VALVE CONTROL CHAMBER BETWEEN

CHLORINATION HOUSE AND WATER STORAGE TANK
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STAR JUNCTION No I DAM

PHOTO 11 FLOODED GATE VALVE CONTROL CHAMBER, SOUTHWEST
SIDE OF CHLORINATION HOUSE

PHOTO 12. PONDED WATER DOWNSTREAM OF
STORAGE TANK
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STAR JUNCTION No.I DAM

II

4i

PHOTO 13. FLOWING WATER BELOW DAM

PHOTO 14. RIGHT DOWNSTREAM EMBANKMENT SLOPE

c8
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STAR JUNCTION No. I DAM

PHOTO 15. ANIMAL BURROW IN DOWNSTREAM EMBANKMENT SLOPE

r-

PHOTO 16. VIEW OF STAR JUNCTION No. I RESERVOIR
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STAR JUNCTION No. I DAM

PHOTO 17. DOWNSTREAM VIEW FROM EMBANKMENT CREST

PHOTO 18. INHABITED RESIDENCES DOWNSTREAM OF DAM
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DETAILED PHOTO DESCRIPTIONS

Photo 1 View of Embankment Crest from left abutment.
Vehicle path and tire ruts present on crest.

Photo 2 Deterioration of' Right Embankment Crest near
Spillway Training Wall.

Photo 3 Overview of' Spillway Approach Channel from
right bank.

Photo 4 Close-up of Weir and Retaining Wall. Note
concrete block steps, deterioration of'
weir and wall, and erosion of' channel bed.

jPhoto 5 Spillway Retaining Wall and Discharge Channel.
Note channel bed erosion and trees growing at
base of' wall.

Photo 6 Overview of' Spillway Weir from Discharge Channel.
Looking upstream.

Photo 7 Overview of' Downstream Embankment Slope from
left abutment. Chlorination house (in ruins)
and water storage tank at toe of' embankment.

Photo 8 View of' Chlorination House and Water Storage
Tank.

Photo 9 Flooded Gate Valve Control Chamber, Northwest
Side of' Chlorination House.

Photo 10 Flooded Gate Valve Control Chamber Between
Chlorination House and Water Storage Tank.

Photo 11 Flooded Gate Valve Control Chamber, Southwest
Side of Chlorination House.

Photo 12 Ponded Water Downstream of' Water Storage Tank.

Photo 13 Flowing Water Below Dam. Left branch from
ponded water in Photo 12. Right branch from
Springs A, B and C and wet area below left
portion of the embankment. Channel discharges
to creek immediately downstream of photo.

Photo 14 Right Downstream Embankment Slope showing dense
brush and weeds.

C11



Photo 15 Animal Burrow in Downstream Embankment Slope

Photo 16 View of Star Junction No. 1 Reservoir from
embankment crest. Star Junction No. 2 dam
visible at upper end of reservoir.

Photo 17 Downstream View from Embankment Crest.

Photo 18 Inhabited Residences Downstream of Dam. View
is into Star Junction, Pennsylvania. Creek
passes under bridge in center of photo.

C1
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodology: The dam overtopping analysis was accom-
plished using the systemized computer program HEC-1 (Dam
Safety Version, July 1978), prepared by the Hydrologic
Engineering Center, U.S. Army Corps of Engineers, Davis,
California. A brief description of the methodology used
in the analysis is presented below.

1. Precipitation: The Probable Maximum Precipita-
tion (PMP) is derived and determined from regional
charts prepared from past rainfall records including
"Hydrometeorological Report No. 33" prepared by the U.S.
Weather Bureau.

The index rainfall is reduced from 10% to 20% depending
on watershed size by utilization of what is termed the
HOP Brook adjustment factor. Distribution of the total
rainfall is made by the computer program using distribu-
tion methods developed by the Corps.

2. Inflow Hydrograph: The hydrologic analysis
used in development of the overtopping potential is
based on applying a hypothetical storm to a unit hydro-
graph to obtain the inflow hydrograph for reservoir
routing.

The unit hydrograph is developed using the Snyder
method. This method requires calculation of several key
parameters. The following list gives these parameters,
their definition and how they were obtained for these
analyses.

Parameter Definition Where Obtained

Ct Coefficient representing From Corps of
variations of watershed Engineers'

L Length of main stream From U.S.G.S.
channel 7.5 minute

topographic map

Lca Length on main stream From U.S.G.S.
to centroid of watershed 7.5 minute

topographic map

D1



Cp Peaking coefficient From Corpi of
Engineers

A Watershed size From U.S.G.S.
7.5 minute
topographic map

3. Routinj: Reservoir routing is accomplished by
using Modified Puls routing techniques where the flood
hydrograph is routed through reservoir storage. Hydraulic
capacities of the outlet works, spillways and the crest
of the dam are used as outlet controls in the routing.

The hydraulic capacity of the outlet works can either
be calculated and input or sufficient dimensions input
and the program will calculate an elevation-discharge
relationship.

Storage in the pool area is defined by an area-elevation
relationship from which the computer calculates storage.
Surface areas are either planimetered from available
mapping or U.S.G.S. 7.5 minute series topographic maps
or taken from reasonably accurate design data.

4. Dam Overtopping: Using given percentages of
the PMF the computer program will calculate the percentage
of the PMF which can be controlled by the reservoir and
spillway without the dam overtopping.

5. Dam Breach: The computer is equipped to deter-
mine the increase in downstream flooding due to failure
of the dam caused by overtopping. This is accomplished
by routing both the prefailure peak flow and the peak
flow through the breach (calculated by the computer with
given input assumptions) at a given point in time and
determining the water depth in the downstream channel.
Channel cross-sections taken from U.S.G.S. 7.5 minute
topographic maps were used. In the downstream flood
wave routing, pre- and post-failure water depths are
calculated at locations where the cross-sections are
input.

Developed by the Corps of Engineers on a regional
basis for Pennsylvania.
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HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Predominately woodland and
pasture.

ELEVATION TOP NORMAL POOL (STORAGE
CAPACITY): 1046.5 (149.3 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE
CAPACITY): 1049.8 (189 acre-feet)

ELEVATION MAXIMUM DESIGN POOL: Design 1050

ELEVATION TOP DAM: Design 1050.0, observed minimum 1049.8

OVERFLOW SECTION

a. Elevation 1046.5
b. Type Concrete and masonry weir wall.
c. Width 24.5 to 35.2 feet
d. Length N/A
e. Location Spillover Right abutment
f. Number and Type of Gates None

OUTLET WORKS

a. Type 8 inch cast iron - two reported
(water supply pipes)

b. Location Left of embankment center
c. Entrance Inverts Unknown
d. Exit Inverts Unknown
e. Emergency Drawdown Facilities Unknown

HYDROMETEOROLOGICAL GAGES

a. Type None
b. LocatT-i N/A
c. Records None

MAXIMUM REPORTED NON-DAMAGING DISCHARGE 620 cfs, 4 June 1941
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HEC-1 DAM SAFETY VERSION
HYDROLOGY AND HYDRAULIC ANALYSIS

DATA BASE

No. 1 Dam No. 2 Dam
NAME OF DAM: Star Junction No. 1 Dam NDI ID NO. NDI ID NO.

PA 198 PA 212

Probable Maximum Precipitation (PMP) 24.2* 24.2*

Drainage Area (Uncontrolled) 0.41 sq. mi. 0.77 sq. mi.

Reduction of PMP Rainfall for Data Fit 0.8 (24.2) 0.8 (24.2)
Reduce by 20%, therefore PMP rainfall =19.4 in. =19.4 in.

Adjustments of PMF for Drainage Area (Zone 7)
6 hrs. 102% 102%

12 hrs. 120% 120%
24 hrs. 130% 130%

Snyder Unit Hydrograph Parameters
Zone 25** 25**
Cp 0.4 o.4
Ct 1.0 1.0
L 0.95 mi. 1.13 mi.
Lca 0.47 mi. 0.57 mi.
tp = Ct (L •Lca)0 .3  0.79 hrs. 0.88 hrs.

Loss Rates
Initial Loss 1.0 in. 1.0 in.
Constant Loss Rate 0.05 in./hr. 0.05 in./hr.

Base Flow Generation Parameters 1.5 cfs/sq. mi.
Flow at Start of Storm =0.62 cfs =1.16 cfs
Base Flow Cutoff 0.05xQ peak O.05xQ peak
Recession Ratio 2.0 2.0

Overflow Section Data
Crest Length 24.46-35.15 ft. 41 ft.
Freeboard 3.3 ft. 4.3 ft.
Discharge Coefficient 2.63-3.24 2.6
Exponent 1.5 1.5
Discharge Capacity 541 cfs 951 cfs

• Hydrometerological Report 33
Hydrological zone defined by Corps of Engineers,
Baltimore District, for determining Snyder's Coefficients
(Cp and Ct).
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P L00D UDaathF pAwm0 (W-1)
DM SUMlT VUSIN JULY 1978

LAST WIC&TIOT N 26 FEB 79

I Al MATINAL, P=R4 FOR THE ISEM ~ OF NQ-FnL DAms2 Al MM cL .IC AND O'DRLJMC ANALYSTS OF STAR JIC""ON NG4KR 1 DM43 Al PROEALE M41h1 FLOOD P'W/MMlT 8!DRO1ApH wma 3A ET mf4l B 300 0 5 0 0 0 0 0 -4 0
5 B 5
6 J 1 6 17 Ji 1.0 0.5 0.4 0.3 0.2 0.18 K 0 1 19 K1 INFLOW HYDROGpH FOR WMNE 2 DAM10 4 1 1 0.77 111 P 19.4 102 120 13012 T 1.0 0.0513 W 0.88 0.40

14 X -1.5 -. 05 2.015 K 1 2 716 KI 1O~IlM AT NU3E 2 DM17 
1

18 Y1 1 31.
K 19 $A 0. 6. 10.1 29.4

20 $E1049.-4 1064.9 1080. 1100.21 #$1064.9 Al1 2.65 1.522 $D1069.2 2.65 1.5 30023 $L 30. 275. 320. 324.
24 $V1069.2 1070. 1072. 1074.25 K 0 3 126 K1 fIFLOW HDR0W0RAP FOR NW 1 DAM27 1 1 1 0.41 128 p 19.4 102 120 13029 T 1.0 0.0530 W 0.79 0.4
31 x -1.5 -0.05 2.032 K 2 14 133 Cl OMME T. OW AT NO. 2 IITH RNFFUAT N. 134 K 1 51
35 Cl ~FMM 034ID FLC)I AT M~. I DAM36 1 7137 T 1 

149.3 -138 741046.5 104T.23 1047.96 10148.69 10149.142 1050.15 1051.00 1051.5 1053.39 Y5 0.0 40.1 120.9 234.5 436.7 637.5 907.4 108C.9 1671.140 $A 0. 11.9 13.8 43.2 55.
S1 E 1009. 1046.5 1060. 1080. 1100.42 $$1046.5

143 Sf1049.8 2.65 1.5 50044 $L 30. 100. 550. 553. 556. 559. 562.145 V10149.8 1050. 1051. 1052. 1053. 1054. 1055.
,6 K 99
,47 A
148 A
49 A
50 A
51 A

* ~PREV OF SUJDIC OF SrRA NCMRK3 CALaJ1.TIMl

HWF HfYDR JPH AT 1
1IO0TE HM=R~RAP1 TO 2RH!MDR0GRAP AT 3
03INE 2 HYDUOORAHS AT 4IlDRRAPH TO 5

D12



FLOOD IEDAI P OE (M-1)
DAM SAFETT VEION JULY 1978

LST MODIFCATION 26 FEB 79

RUN DATE: 19 MAR 80
RN TDZ: 10.30.40

NATIONAL PROGR FOR TEM INSPEC ION OF NON-FEERAL DM
HXDROLOMC AND MRAILIC ANALISIS OF STAR JUNCTION NamR 1 DAm
PROBABLE MAXDMR n=~ PMF/uNiT HXDWRAPH BY SWEDS MMHOD

JOB SPECIICATION
No tHR *aN IDA! Di DN meTRC IPLT IT NSTA

300 0 5 0 0 0 0 0 -4 0
JOPER Wr LWT TRAC

5 0 0 0

MULTI-PLAN ANALYSES TO B PERFORED
NPLAN= 1 NRTIO: 6 LRTIO 1

RTIOS 1.00 0.50 0.40 0.30 0.20 0.10

SUB-AREA RUNOFF 031PfTATION

n1FLOW H RAPH FOR NUM 2 DAM

ISTAQ ICCHP IECON ITAPE JPLT JPRT INANE ISTAGE IAUTO

1 0 0 0 0 0 1 0 0

HIYDR0RAPH DATA
1 IZU TAREA SNAP TFA TRSPC RATIO LVM ISM4E LOCAL

1 1 0.77 0.0 0.77 1.00 0.0 0 1 0

*PREC DATA
wV PHS R6 R12 R24 R48 R 72 196
0.0 19.40 102.00 120.00 130.00 0.0 0.0 0.0

LOW DATA
LFOPT STM U7 RTIOL ERAIN STW.S RICK SR CUTL ALSU RTD9

0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.05 0.0 0.0
UT E1MROUPH DATA

Thu 0.88 P=0.40 NTA, 0
R0SI=I DATA

SYMl. -1.50 QRCSK -0.05 RTIOR= 2.00

UIT WRO01AP100 EID-OF-PERI0 ORDINATES, LAGs 0.88 HOURS, C = 0.40 VOL,= 0.99
6. 22. 45. 73. 103. 136. 168. 193. 213. 226.

230. 223. 212. 202. 192. 183. 174. 165. 157. 119.
142. 135. 128. 122. 116. 110. 105. 100. 95. 90.
86. 82. 78. 74. 70. 67. 63. 60. 57. 54.
52. 49. 47. 45. 42. ,40. 38. 36. 35. 33.
31. 30. 26. 27. 26. 24. 23. 22. 21. 20.
19. 18. 17. 16. 15. 15. 114. 13. 13. 12.
11. 11. 10. 10. 9. 9. 8. 8. 8. 7.
7. 7. 6. 6. 6. 5. 5. 5. 5. 4.
4. 4. 4. 4. 3. 3. 3. 3. 3. 3.

0 END-OF-PER- D FLOW
MO.DA HR.M PERIOD RAIN EXC LOSS Ow Q tUO.DA IIR.4 PERID RA3N EXC LM =4P Q

SUN 25.22 23.34 1.88 136911.
641.)( 593.)( 48.)( 3876.89)
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iCUTM AT MMM 2 DAN

ISTAQ ICMP ON TA.n JPLT JPT IAE3 ITAGE IADf
2 1 0 0 0 0 1 0 0

ROUTDIG DATA
= a s AVG IRES ISAE icpT LSTR
0.0 0.0 0.0 1 1 0 0 0

NSTPS NSTD LAC AM X TI STDRA ISRAT
1 0 0 0.0 0.0 0.0 31. 0

S0FAC hRh 0. 6. 10. 29.

CAPAC7a= 0. 31. 151. 529.

M.EAT.-ONI 1049. 1065. 1080. 1100.

CRE SPD 000d EXW ELEVL COCL CAREA EP
1064.9 41.0 2.6 1.5 0.0 0.0 0.0 0.0

DAM DATA
TOPL MOD WXD DDJOIID

1069.2 2.6 1.5 300.

sRE LSLTH 30. 275. 320. 324.
AT OR 

10m,.0E .VATICK 1069.2 1070.0 1072.0 1074.0

PEAK OUFLOd TS 2256. AT TM 16.50 HOURS

PA OUTFLOW TS 1090. AT T2M 16.67 HOURS

PEAK OOTFLOW IS 860. AT TDM 16.75 HOURS

PEAK OUTFLOW TS 641. AT TIME 16.75 HOURS

PEAK O L IS 424. AT ME 16.83 H0URS

PEAK OUTFLOW IS 208. AT TDE 16.92 HOURS

SUB-AM A RMNOFF OMPDrATIDN

nWLOW HDROGRAPH FOR NM*M 1 DAM

ITQ ICOMP IECOt ZTAPE JPLT JPET MAM ISTAGE IAU
3 0 0 0 0 0 1 0 0

!ffDlDRAPH DATA
IUN TAiA SlAP TRSDA TRPC RATIO SIGM ISME LOCAL1 1 0.41 0.0 0.41 1.00 0.0 0 0 0

P!C DATA
S I Hs R6 R12 R24 R48 1172 196
0.0 19.40 102.00 120.00 130.00 0.0 0.0 0.0

LOSS DATA
LOF STROt 1 LR RTIOL CUM S R"ICK STRIL CSTL ALa RMP

0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.05 0.0 0.0

UNIT MH D RAPH DATA
'I 0.79 =0.40 NTA 0

FdX=QN DATA
EfM~ -1.50 QRlNu -0.05 RTIOI 2.00

U IT M GRAPHIO0 EM-OF-PE CIO O]nQTE, LAG& 0.79 HOURS, le 0.40 VOLu 1.00

D14



*

I. Is. 31. 50. 71. g2. 110. 124. 133. 136.
131. 123. 1i. 12. 105. 1. 9. 89. 4. 89.75. 7. 67. 63. 60. 57. 56. 51. 8. 45.
43. 40. 38. 36. 34. 32. 31. 29. 27. 26.24l. 23. 22. 21. 19. 18. 17. 16. 16. 15.114. 13. 12. 12. 1Il. 10. 10. 9. 9. S.8. T. T. T. 6. 6. 6. 5. 5. 5.
5. 4. 14. 4. 4. 3. 3. 3. 3. 3.3. 2. 2. 2. 2. 2. 2. 2. 2. 2.

0 END-OF-PEMoD FLOWiV.DA HR.I PMMERI RAIN ES Lm a. Q O..DA E PJRZ00 RMAIN EC3 ,S LM P Q

8M 25.22 23.34 1.88 73256.
641.)( 593.)( 48.)( 2074.38)

CMME 00MM AT NO. 2 WITH ~iMC A1 T NO. 1

=3AQ Iccip ~4 ITAPE .WLT JPRT InLAN ISTAGE IAUIQ)
2 0 0 0 0 1 0 0

I-,RepH MUTMG
ROUTE COM4M= F..aa AT No. 1 DAM

ISTAQ ICCHP MN TAPE JFLT JPRT InA L8TS E IJADI5 1 0 0 0 0 1 0 0
_OTCD DATA

Q= Q.m3 AVG n= =SAm IoT nW LsT0.0 0.0 0.0 1 0 0 0
N37PS NSM LAG AM= x TS =TORA LP2RAT1 0 0 0.0 0.0 0.0 149. -1

STAG 1046.50 1047.23 1047.96 1048.69 1049.42 1050.15 1051.00 1051.50 1053.a0
Maw 0.0 40.10 120.90 234.50 436.70 637.50 907.40 1084.90 1671.10

SWA(Z ARZA 0. 12. 14. 43. 55.

CAPACMzIT! 0. 149. 322. 865. 1844.
EMhTIOA? 1009. 1047. 1060. 1080. 1100.

cm- mm a o ww £LL comL ca ExPL
1046.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0

DAM DATA
TOML C= WD DAW=

1049.8 2.6 1.5 500.
CWM LEN 30. 100. 550. 553. 556. 559. 562.
AT OR ~.LY ,T'o 1049.8 1050.0 1051.0 1052.0 1053.0 1o54.o 1055.0
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PEAK OT W is 3508. A T 16.50 RS

PL4KOTFLOW IS 1686. AT TDM 16.67 HOUR

PE OUTFLOW IS 1331. AT TDME 16.75 HORS

PEAK OUFLO4 . 985. AT Tom 16.83 HRS

PEAK OTFLOW IS 611. AT TDEE 17.25 HORS

PEAK OUTFLOW IS 289. AT TE 17.58 HORS

PEM FLOW AND STORAGE (EID OF PERIOD) 534ARY FOR MULTILE PRAN-RATIO EM! 0IC COMPTATI0NS
FLOWS IN CUIC FEET PER SECND (C-IC MEERS PER SMM)

AREA IN SUARE KILS (SUAREM TTERS)

RATIM APPLIED TO FLOWS
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6

1.00 0.50 0.40 0.30 0.20 0.10

MM PAT a 1 0.77 1 2263. 1131. 905. 679. 453. 226.
1.99) ( 64.07)( 32.04)( 25.63)( 19.22)( 12.81)( 6.41)(

TO 2 0.77 1 2256. 1090. 860. 641. 4214. 208.
1.99) ( 63.88)( 30.87)( 24.35)( 18.15)( 12.00)( 5.88)(

HDBOGRAPH AT 3 0.41 1 1277. 638. 511. 383. 255. 128.
C 1.06) ( 36.16)( 18.08)( 14.46)( 10.85)( 7.23)( 3.62)(

2 CO4BI? 4 1.18 1 3512. 1695. 1337. 998. 659. 323.
3.06) ( 99.15)( 47.99)( 37.87)( 28.26)( 18.67)( 9.15)(

HUTETO 5 1.18 1 3508. 1686. 1331. 985. 614. 289.
3.06) ( 99.33)( 47.75)( 37.68)( 27.89)( 17.40)( 8.18)(

* SUMR9( OF DAN SAFE=I ANALSIS
STAR JUNCTION NO. 2.DAM

PLAN 1 ....... INITIA VALUE spfl.LWAX CRET TOP OF DAM
E.EVATION 1064.90 1064.90 1069.20
STORA E 31. 31. 59.
OUTFLO 0. 0. 969.

RATIO KAMM MAX4O4 MAE" MAX114M DURATION TIME OF TDE OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

RIF W.S.E.EV OVER DAN AC-FT CS HOURS HOURS HOURS

1.00 1070.52 1.32 69. 2256. 4.33 16.50 0.0
0.50 1069.47 0.27 61. 1090. 1.08 16.67 0.0
0.40 1068.87 0.0 57. 860. 0.0 16.75 0.0
0.30 1068.17 0.0 52. 641. 0.0 16.75 0.0
0.20 1067.38 0.0 47. 424. 0.0 16.83 0.0
0.10 1066.41 0.0 41. 208. 0.0 16.92 0.0
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SUMAZ Of DA14 SLRUT AN L

STAR JUNCTION NO. I DAN

PLAN 1 ............... a VALUE Sl.LAX CRET TOP OF DAN
ELEVATION 1046.54 1046.50 1049.80
STORAGE 149. 149. 189.
OUTFLOW 2. 0. 541.

RATIO MAXZnQ MAXIMU MAXIMUM MAXIMUM DURATIN TIME O TIME OF
or RERVOZR DETH SrORAGE OUTFLOW OVER OP MAX =PLO FAILURE

RMF W.S.E.EV OVER DAM AC-Fr CPS OURS HURS HOURS

1.00 1051.62 1.82 212. 3508. 8.42 16.50 0.0
0.50 1050.95 1.15 203. 1686. 5.75 16.67 0.0
0.40 1050.75 0.95 201. 1331. 4.67 16.75 0.0
0.30 1050.49 0.69 197. 985. 3.42 16.83 0.0
0.20 1050.01 0.21 191. 614. 1.67 17.25 0.0
0.10 1048.89 0.0 178. 289. 0.0 17.58 0.0
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nmOD sorca aH PACKAGE (SE,.- )
DA 30= MSIgKO JTULY 1978

LAH MDIFICATZN 26 FEB 79

I Al NATIKL PIIOOPR Ro TS INSPECrIoN OF NON..FEDEAL DAMS
2 Al HEMMCIC AND HYDRAULIC ANALYSIS OF STAR JUNCTION NUNWER 1 DA14

4l B 300 0 5 0 0 0 0 0 -4 0
5 B1 5
6 J 2 1 1
7 J1 0.4,5
8 1( 0 11
9 K1 INLO HY"RMRAPH FOR WNE 2 DAM

10 m 1 1 0 .7
11 P 19.4 102 120 130
12 T 1.0 0.05
13 w 0.88 0.40

141 x -1.5 -. 05 2.0
is K 1 2 1
16 Ki HO0MMGZ)I A4T NUMBERZ 2 DAM
17 y 1 1
18 yI 1 31.
19 U 0. 6. 10.1 29.4
20 W049.4 1064.9 1080. 1100.
21 $$1064 .9 4,1 2.65 1.5
22 $D1069.2 2.65 1.5 300
23 $L 30. 275. 320. 324.
24 $!/1069.2 1070. 1072. 1074.
25 K 0 31
26 K1 1*1 HnBIGmi R amm 1 DAM
27 m 1 0.4J1 1
as P 19.4, 102 120 13D
29 T 1 .o 0.05
30 w 0.79 0.4
31 x -1.5 -0.05 2.0
32 K 2 4
33 KI CWHINE OMLOW 0T N3. 2 W'£r" RaHO AT NO. 1
34 K 1 5
3 Y I I1T OM ~[ TN A

37 y1 14I9.3 -1
38 Y41046.5 1047.23 1047.96 1048.69 10419.42 1050.15 1051.00 1051.5 1053.
39 15 0.0 410.1 120.9 234.5 436.7 637.5 907.4 1084.9 1671.1
40 $A 0. 11.9 13.8 43.2 55.
41 $E 1009. 1046.5 1060. 1080. 1100.
42 *$1046.5
43 $D1049.8 2.6s 1 .5 500
44 L 30. 100. 550. 553. 556. 559. 562.
45 $V104;9.8 1050. 1051. 1052. 1053. 1054. 1055.
46 B 100. 0.5 1014.8 1.0 1046.5 1050.8
47 B 100. 0.5 1014.8 1.0 1046.5 1052.0
48 K 6 1

51 T1 1
52 Y6 .05 .03 .07 995. 1200. 900. .057
53 YT 0.0 1200. 500. 1100. 1000. 1003. 1002. 995. 1012. 995.
54 Y'7 1014. 1003. 2264. 1100. 3514. 1200.
55 K 1 7 1

•'56 K1 MOD PULS FOT3 FT Sl=/'ZN nfE TO SECM SEVEN
57 y 1

S59 Y6 .07 .04 .07 937. 1020. 8500. .00W
60 Y7 0.0 1020. 800. 960. 1000. 945. 1001. 93'7. 1009. 937.
61 Y7 1010. 945. 2400. 1000. 3010. 1020.
62 K 99
63A
64A
65A

667

RUOff fffMnGRQ.PH AT I
RDMET HflZDIRCPAPH M' 2

XKZ 2 HYDR0GRAR AT 4
Pa= rDFCGWH M' 5
lROM HYRGRAPH MO 6

HOTM HDRGRAPH MO 7
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FLOD 4MIENAPH PACAGE (E-1)
DAN SAFET VERSION JUL! 1978

LAST MODIFICATION 26 FE 79

RUN DATE: 12 MAR 80
M TME: 13.49.18

NATIONAL PROGRM FOR THE nM MTIO OF YOI-F EDEL DAMS
HDRU.LWIC AND HrDRAELIC AHALYSIS OF STAR JUNCTIN NMM I DAM
PROBABLE MAXDMRO OD PRF/UNIT HYDRGRAPH BY 3I!DRS MTHC

JOB PCFICATION
N NO MIN IDAY MIR fIN MTRC IPLT IPRT NSTAN

300 0 5 0 0 0 0 0 -4 0
JOPER Wt LRCT TRACE

5 0 0 0

MULTI-PLAN ANALISES TO B FEIMO
NPLANz 2 NKTO= I LRO= I

RTIOSa 0.45

SOB-ARSA RUOFF cPUTATION

INFLOW HMMRAPH FOR NMBER 2 DAM

ISTAQ IC4P I ITAPE JWLT JPRT INAME ISTAGE IAT0
1 0 0 0 0 0 1 0 0

B!DROGRAPH DATA
I G IOHG TAREA SNAP TRMA TRSPC RATIO IS" ISM LOCAL

1 1 0.77 0.0 0.77 1.00 0.0 0 1 0

PRECIP DATA
MFE FMS R6 R12 R24 R48 R72 R96

0.0 19.40 102.00 120.00 130.00 0.0 0.0 0.0

LOSS DATA
LROPT STRKR DL'T RTIOL ERAIN STM3 RTIOK SnRTl MIl 93a RTIMP

0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.05 0.0 0.0

UNIT HBDRWRAPH DATA
T?= 0.88 Ca0.40 NTA 0

R ION DATA
s'TI -1.50 ;.csN= -0.05 RTl 2.00

UNIT HYDRRAPH100 EMD-OF-PERID ORDIATES, LAG= 0.88 HOURS, ( = 0.40 VOL. 0.99
6. 22. 45. 73. 103. 136. 168. 193. 213. 226.

230. 223. 212. 202. 192. 183. 174. 165. 157. 19.
142. 135. 128. 122. 116. 110. 105. 100. 95. 90.

86. 82. 78. 74. 70. 67. 63. 60. 57. 5M.
52. 49. 47. M5. 42. 40. 38. 36. 35. 33.
31. 30. 28. 27. 26. 24. 23. 22. 21. 20.
19. 18. 17. 16. 15. 15. 14. 13. 13. 12.
Ii. 11. 10. 10. 9. 9. 8. 8. 8. 7.
7. 7. 6. 6. 6. 5. 5. 5. 5. 4.
4. 4. 4. 4. 3. 3. 3. 3. 3. 3.

0 END-OF-PER0D FLOW
MO.DA HR.MN PERIOD RAni ECS LOWS M Q MO.DA HR.MN PERIOD RAIN M LO COMP Q

SUM 25.22 23.34 1.88 136911.
641.)( 593.)( 48.)( 3876.89)
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HrDROGRAPH FOUTING

mROTM AT MU1H0 2 DAM

ISTAQ IOOMP IECON ITAPE JPLT JPT IMAM ISTAE IAUTO
2 1 0 0 0 0 1 0 0

ALL PLANS HAVE ShME
FUTIG DATA

QLS OSS AVG IRES I.E IOPT I" LXR
0.0 0.0 0.0 1 1 0 0 0

NSTPS MM LAC RmK X TSK STOMA ISPRAT
1 0 0 0.0 0.0 0.0 31. 0

SURFACE AREA. 0. 6. 10. 29.

CAPACITY= 0. 31. 151. 529.

ELEVATIoN= 1049. 1065. 1080. 1100.

CML VPWI OQW EXN LEVL OML CAME EXPL
1064.9 41.0 2.6 1.5 0.0 0.0 0.0 0.0

DAM DATA
TOEL OUQD EXPD DAMI D

1069.2 2.6 1.5 300.

CREST LDNH 30. 275. 320. 324.
AT OR EELOW
ELLVATION 1069.2 1070.0 1072.0 10714.0

PEAK OUTFLOW IS 969. AT TIME 16.75 HOURS

PEAK OUTEL4 IS 969. AT TME 16.75 HOURS

SUB-AA RUNOFF awMUTATIC I

INFLOW HROGRAPH FOR NU14BER 1 DAM

ISTAQ ICOMP ISCON ITAPE JPlT JPRT 2 ISTAE IAUTO
3 0 0 0 0 0 1 o 0

HYDROGRAPH DATA
IMMG XURG TAREA SNAP TRSDA TRSPC RATIO SNi ISAME CA

1 1 0.41 0.0 0.41 1.00 0.0 0 1 0

PRE= DATA
SPE PMS R6 R12 R24 R48 R72 R96
0.0 19.40 102.00 120.00 130.00 0.0 0.0 0.0

LS DATA
LOPT S/RTM DLTKR RrL MUM SrMS RTIOK STRT OIL AL3U RTD

0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.05 0.0 0.0

UNIT DROGRAPH DATA
TN= 0.79 C=0.40 NTA= 0

SRECESSIOfl DATA
STrHTQ -1.50 QRCSN= -0.05 RTIORb 2.00
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W= HnRAPIM100 E-0P4O ODUT , LMA 0.79 HOURS, Cis 0.40 VOLx 1.00
4. 15. 31. 50. 71. 92. 110. 121. 133. 136.

131. 121. 11. 11. 105. 99. 91. 89. 84. 79.
75. 71. 67. 63. 60. 57. 54. 51. 48. 45.
43. 40. 38. 36. 34. 32. 31. 29. 27. 26.24. 23. 22. 21. 19. 18. 17. 16. 16. 15.
14. 13. 12. 12. 11. 10. 10. 9. 9. 8.
8. 7. 7. 7. 6. 6. 6. 5. 5. 5.
5. 41. 4. 4. 4. 3. 3. 3. 3. 3.
3. 2. 2. 2. 2. 2. 2. 2. 2. 2.

0 D-OF-ERIC FLO
MO.DA HLMI PEM RAIN XCS LOSS OW Q HO.DA iH.M PERIM PAIN LCS W Q

SON 25.22 23.34 1.88 73256.
641.)( 593.)( 48.)( 2014.38)

C4M HBDERAPHS

CM(BIE OOTR AT NO. 2 ITH WFN AT NO. 1

ISTAQ IC C IH = ITAPE JrLT JPRT INNS ISTAGE IAUTO
4 2 0 0 0 0 1 0 0

H mDGRAPH F0TING

c cTE con FLIS AT so. 1 DAM

IS. ICOP W 111APE JPLT JPM INANE ISTAME UTO
5 1 0 0 0 0 1 0 0

ALL PLANS HAVE SAME
KCTIM DATA

a lS Cs AVG I= IsAm IaT nw LT
0.0 0.0 0.0 1 1 0 0 0

NSM PSML LAG AMI x TS STORA ISPRAT
0 0 0.0 0.0 0.0 149. -1

STAOE 1046.50 1047.23 1047.96 1048.69 10149.142 1050.15 1051.00 1051.50 1053.00

FLO 0.0 10.10 120.90 234.50 436.70 637.50 907.40 10814.90 1671.10

URFAC AREA- 0. 12. 14. 43. 55.

CAPAICIT 0. 149. 322. 865. 18414.

ELEVATICN, 1009. 10147. 1060. 1080. 1100.

CRE. SP= EM .EVL aOL CAEA EP.
1046.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0

DAM DATA
1TC. MOD E(PD DAMZID
1049.8 2.6 1.5 500.

CNT Laws 30. 100. 550. 553. 556. 559. 562.
AT OR m
IELEVATON 1049.8 1050.0 1051.0 1052.0 1053.0 1054.0 1055.0

DAM BEAC DATA
UVM Z UZ4 TFLL WSU. FA.LE
100. 0.50 1014.80 1.00 1046.50 1050.80

BIEG DAN Fkn= AT 16.42 FLRS

PZK O0TFM is 5850. AT TDC 16.79 HWNS
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PAN BRhAC DATA
E-CCD Z m.4 TF*L WSSL FA1B.Z
100. 0.50 1011.80 1.00 1046.50 1052.00

PM W11LQW XS 1502. AT TVM 16.75 H=

14NI4NII4N00006,9 ,19900IQI44NeNNI I4414" **gos

?M PMLS FUT11G 1 AM0 DAM M S=CNXZ. 1MM

I=A ICCP =M rIAPE JPLT J2 DME ISTAGE 1AUT
6 1 0 0 0 0 1 0 0

ALL PAMS HAVE SAIE
0VD= DATA

Q= CL AVG D i s5E 1 ImpT nw LST
0.0 0.0 0.0 1 1 0 0 0

. am U LAG mm x 71 SIORA LWW
1 0 0 0.0 0.0 0.Cl 0. 0

@4(1) 04(2) 04(3) EaIVT EI4AX LMH SE.
0.0500 0.o3O O.o00 995.0 1200.0 900. 0.05700

CM S?CN COO1ATE-T ,LV,SA,mEYZ-MT
0.0 1200.00 500.00 1100.00 1000.00 1003.00 1002.00 995.00 1012.00 995.00

1011.00 1003.00 2261.00 1100.00 3514.00 1200.00

=aim 0.0 4.24 40.27 119.70 242.52 408.73 618.33 871.33 1167.71 1507.19
1890.61 2316.17 2783.82 3293.56 3515.3-9 439.31 5075.32 5753.43 6173.62 7235.90

00711.0w 0.0 5236.57 50152.36 193289.00 479525.81 947153.25 1630669.00 2561965.00 3770975.00 5286081.00
7138041.00 9357113.00 11956531.0 11959566.0 183880.0 Z2266544.0 26611112.0 31152688.0 360832.0 12684832.0

S!A 995.00 1005.79 1016.58 1027.37 1038.16 1048.95 1059.74 1070.53 1081.31 1092.10
1102.89 1113.68 1121.47 1135.26 1146.05 1156.86 1167.63 1178.42 1189.21 1200.00

FLOW 0.0 5236.57 50152.36 193289.00 4795Z.81 9'T53.25 1630669.00 2561965.00 3770975.00 5286081.00
7135011.00 9357113.00 11956311.0 11959566.0 18388880.0 266544.0 26614112.0 31115268.0 3680232.0 1268832.0

NK OM ST=W IS 1005.9

MAI SIM 13 998.1

I B214P R0TZNIG

lCD FLS R0TD3 P14 IC ID "1C0 Wn C'M 0 FOUR

L=TE ICCH =M fliP .371. .3727 11111 =AGE 11010
7 1 0 0 0 0 1 0 0

ALL RLAMS HAVE SAME
1nT7Mf DATA

ISAIEOSS .VG n mm TT DLS
0.0 0.0 0.0 1 1 0 0 0

NM M. LAG ow x Tag S~zTM IrtA
1 0 0 0.0 0.0 0.0 0. 0
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0101) W(2) QN(3) EIYT "MAX NL1fr SE
0.0700 0.0400 0.0700 937.0 1020.0 8500. 0.00680

0.0 1020.00 800.00 960.00 1000.00 945.00 1001.00 937.00 1009.00 937.00
1010.00 945.00 2400.00 1000.00 3010.00 1020.00

SMRI 0.0 7.26 17.53 122.18 370.59 762.76 1298.68 1978.37 2601.81 3769.01
1879.97 6134.68 7533.16 9075.39 10761.38 12594.39 14W88.88 167*6.60 19067.55 21551.70

o2ZILw 0.0 195.24 548.73 2767.77 1o26.67 26292.12 52695.44 91726.56 145311.56 25255.81
303268.19 410980.75 539959.75 691715.44 867709.19 1065682.00 1288979.00 1542078.00 1826515.00 2143794.00

3rAZ 937.00 9*1.37 945.74 950.11 954.47 958.84 963.21 967.58 971.95 976.32
900.68 95-.05 989.42 993.79 998.16 1002.53 1006.89 1011.26 1015.63 1020.00

LOW 0.0 195.24 548.73 Z767.77 10426.67 26292.12 52695.44 91726.56 145311.56 215255.81

303268.19 410980.75 539959.75 691715.44 867709.19 1065682.00 1288979.00 1542078.00 1826515.00 2143794.00

N1=VM STAGE 950.7

MNIOM Stme is 947.3

MXA FLOW AND STRAGE (END OF MOD) SUMNAR FOR MUL1Z PAN-RATIO 200WaC CW0T=O S
FLOWS IN CUBC PEUT PER SEID (CUBIC METR PER SECWI)

AREA 33 S=RE Kam (SUAREM OERS)

RAOS APPLID TO n=~
$ FUATICK S7AIN ARlEA PLAN RAXID 1

0.415

HE AT ' 1 0.77 1 Io1.
1.99) ( 28.83)(

2 Iol8.
( 28.83)(

awl TO 2 0.77 1 969.
1.99) ( 27.45)(

2 969.
27W.)(

HunAps aT 3 0.41 1 575.
1.06) C 16.27)(

2 575.
( 16.27)(

2 4 4 1.18 1 1508.( 3.06) 42..71)(
2 1508.

4 42.71)(

lam O S 1.18 1 5788.
3.06) ( 163.90)(

2 1502.
( 42-.3)(

NO= TO 6 1.18 1 5789.
3.06) ( 163.91)(

2 ism.
( 42.53)(

ramTO 7 1.18 1 3763.
3.06) ( 106.55)(

2 1362.
D2 .7)(
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SMlftf OF DAM SAFlT AIW.LS3

STAR JUNCTION NO. 2 DAN

PLO 1 ............... DIM'IAL VALUE LMDA CRT TOP OF DAN
ELVATINi 1064.gO 1064. go 1069.20
SME 31. 31. 59.

oU1LOW 0. 0. 969.

RATI MAIMU MAO4 MM" MAXIMUM DURATION TIME OF TIME OF
or RE EVOIR PTH SORAGE O0T112 OVER TOP MAX OUTFLOW FAILURE
r W.S.9 OVER DAN AC-Fr CFS 1mGRS US

0.45 1069.20 0.00 59. 969. 0.08 16.75 0.0

PLAN 2 ........ DifTAL VALUE SflL1AA CMT TOP Or DAM
E.EVATION 1064.90 1064.90 1069.20
SOMAGE 31. 31. 59.
OTLOW 0. 0. 969.

RATIO MAM MAM] MAXD44 MAXIMUM DURATII TIME OF TDE OF
or ~ V IR DEPT SIVRAG OOTILOW OVER TOP MAX OUTFLOW FAILURE

pwQ W.S.LET OVER DAN AC-Fr crs BMW HORS HURS

0.45 1069.20 0.00 59. 969. 0.08 16.75 0.0

SMM OF DAM SAFETY ANhLMIS
STAR JUNCTION NO. 1 DAM

PLANI 1 ............... I VALUE SLMA C T TOP OF DAM
LEVATION 1046.50 1046.50 1049.80
S"A1G01 149. 149. 189.
OUTFLOW 0. 0. 5141.

RATIO um m~ MAD MA13MMJ MAlM DURATION TIME OF TIE oF
orF RM IR DETH STORAGE OUT OVER TOP MAX OUTFLOW FAILDRE

REF W.S.gEm OVER BAN AC-Fr Ors HOURS HDURS MR

0.45 1050.80 1.00 201. 5850. 1.71 16.79 16.42

PLAN 2 ......... NTAL VALUE sfl.1A cRET TOP Or DAM
ELEVATON 1046.50 1046.50 1019.80
3I03105 149. 149. 189.

0. 0. 5141.

RATIO MAZDOEM MADOI KM "~~ MAAI4 DURATION TDE OF ThU Or
oF SMOIR DEPTH S"ORAGE OUTFLOW OVER TOP MAX OUTFLOW FA.LURE

REF W.S.LEV OVER DAN AC-Fr OFS HORHUS HUS

0.115 100.85 1.05 202. 1502. 5.25 16.75 0.0
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PLAN 1 STATION 6

RATIO RLOw,CFs STA~zvr umJs
0.45 5789. 1005.9 16.83

PLAN 2 STATION 6

:-&DIM4 MAXD TD4E?ATlO MOW,CFS STAGEF H
0.45 1502. 998.1 16.75

PLAN 1 STATION 7

:AXDW M uiD T24ERATIO ILOWCfS STAEFT Is

0.45 3763. 950.7 17.08

PLAN 2 STATION 7t

4 NAXDW3 MAI2MlI TD4E
RATIO PLO,CPS STAGE,FT M~RS

0.45 1362. 947.3 17.42
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LIST OF PLATES

Plate I Regional Vicinity Map

Plate II Plan and Cross-Sections off No.1 Reservoir

Plate III No. 1 Reservoir Spillway

Plate IV No. 1 Reservoir through Slip on Outer

Slope off Dam
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GEOLOGY



GEOLOGY

Geomorphology

Star Junction No. 1 Dam is located within the Pittsburgh
Plateau section of the Appalachian Plateau physiographic
province. This area is characterized as a mature plateau
of nearly flat lying sedimentary rocks dissected by
numerous small streams forming in many places steep-sided
valleys. No. 1 dam lies on an unnamed tributary of
Washington Run immediately north and downstream of
No. 2 Dam, just east of Star Junction, Pennsylvania.

Structure

General: Star Junction No. 1 Dam is located approximately
equidistant from the Fayette anticline to the east and
the Lambert syncline to the west. Both of these struc-
tural features trend NE-SW. According to estimates
based on the "Coal and Surface Structure Map of Fayette
County, Pennsylvania", the strata in the immediate
vicinity of the dam strike at N9E and dip at 320
feet/mile (3.5o) to the west.

Faults: No observations were made that would indicate
fault-ing in the rocks outcropping around the dam site.
In general, only a few evidences of faulting have been
observed in all of Fayette County.

Stratigraphy

General: The rocks exposed in the immediate area of No.
1 Dam are part of the Conemaugh Group of Pennsylvanian
age, and include primarily the uppermost portion of the
Casselman Formation. The Pittsburgh Coal Seam, which
stratigraphically marks the top of the Conemaugh Group and
the base of the Monongahela Group, is estimated to outcrop
on the west hillside about 110 feet above the dam.

The following rock units are present in the immediate
vicinity of Star Junction No. 1 Dam:

Connellsville Member: The Connellsville Member of the
Casselman Formation is exposed in the discharge channel
downstream of the spillway and along the right abutment.
It is characterized as a green brown, thin to medium

F1



bedded sandstone or silty sandstone. It is approximately
65 feet thick.

Little Pittsburgh Member: The Little Pittsburgh
Member of the Casselman Formation occurs immediately above
the Connellsville and is the uppermost member of the
Conemaugh Group. This heterogeneous formation is composed
of a cyclic sequence of limestone, coal beds, and shaley
sandstone. Its thickness averages 20 feet.

F2
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